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I. Introduction
Prior to being allowed to join the European Union (EU), potential member states must comply with the acquis communautaire, the set of EU treaties currently in force. From an economic point of view, the main pillars of these treaties are the right to freely move labour, capital, and goods, as well as a convergence of rules. These institutional reforms have the effect of enhancing the real and financial integration of the member states. Therefore, when analysing the impact of global financial market news on new member states, we would expect the EU, and especially the euro area, to play an increasing role in absolute terms as well as in comparison to the United States (US). We focus our analysis on the Czech Republic, Hungary, and Poland (CEEC-3), which have the largest European emerging financial markets in terms of liquidity and market capitalisation (EBRD).
Empirical data suggest that the CEEC-3's economic and financial integration with the euro area continues apace. Apart from the EU being the CEEC-3's most prominent trading partner, its trade share with the US is also declining (Table A .1 in the Appendix). Figure A.1 illustrates how the CEEC-3's financial integration has developed, measured as the sum of its assets and liabilities versus the rest of the world. 1 Again, EU integration dominates this area's relationship with the US. Figure A. 2 shows the origins of foreign portfolio investments in the CEEC-3; the figure suggests that real and financial integration of the CEEC-3 with the EU is increasing, both in absolute terms and relative to the US. Based on these developments, we
hypothesise that euro area news should become increasingly more important to CEEC-3 countries than news from the US.
We test this hypothesis and study the reaction of CEEC-3 financial markets to macroeconomic shocks originating from the EU and the US over time. We address three research relate to country-specific characteristics? The remainder of the paper is organised as follows.
Section II provides a brief overview of the existing literature and our contribution to it. Section III describes the data and the econometric methodology. We discuss our results in Section IV.
Section V concludes.
II. Related Literature and Our Contribution
Several recent studies focus on the reaction of financial markets to macroeconomic news from mature economies. Andritzky et al. (2007) investigate the effect of both local and US macroeconomic announcements on the bond spreads of several emerging markets. They discover that domestic news has a limited impact, whereas changes in US interest rates exert significant influence. They also notice that the effects of news on volatility depend on the type of shocks;
domestic macroeconomic announcements tend to decrease volatility by reducing uncertainty, but rating actions have the opposite effect as investors adjust their portfolios to new information. Nikkinen et al. (2006) Thus, there is a fair amount of evidence that foreign news matters for emerging financial markets. However, few studies focus on the CEEC-3 (Hanousek et al., 2008) and on both US and euro area news (e.g. Hanousek et al., 2008; Nikkinen and Sahlström, 2004) . Our study extends the literature in at least three directions. First, we assess the influence of European integration on financial markets by investigating the responsiveness of CEEC-3 financial markets to EU and US news before and after the EU's Copenhagen decision on enlargement. Second, while most other studies focus on the effects of news on one market, we use daily returns in four CEEC-3 financial markets: three-month interest rates, exchange rates versus the US dollar, exchange rates versus the euro, and the main stock exchange indices. 3 Third, we distinguish between different categories of news from the EU and the US, which has not been done previously in the context of CEEC-3 countries.
Our analysis takes into account both the different characteristics of financial markets as well as the heterogeneity of the CEEC-3. The CEEC-3 are special insofar as they are transition economies at different stages of real and nominal convergence vis-à-vis the EU; they have different monetary and currency regimes; and they are moving toward euro adoption. We identify four plausible channels through which foreign macroeconomic shocks could be transmitted to financial markets. The first channel is based on an enlarged real economic integration via trade relations. Fidrmuc and Korhonen (2006) document the degree of business cycle integration between the euro area and the CEEC-3. The second channel is driven by monetary policy and has two foundations: (1) central banks must consider the possibility that inflationary tendencies will be imported from their main trading partners, particularly if they start pegging their exchange rates against the euro; and (2) due to the anticipation of euro adoption, central banks in these countries are bound to more closely follow ECB monetary policy. The third channel for the transmission of macroeconomic shocks is driven by increased business activity by foreign (often European) banks in the CEEC-3. Finally, the fourth channel is financial market integration as such, which is accompanied by higher capital mobility, but also carries the risk of contagion from shocks in other markets. In general, the transmission strength of shocks increases as financial market integration deepens. We thus expect euro area news to have a bigger-and growingimpact on financial markets in the CEEC-3 than news originating from the US.
III. Data and Econometric Methodology
In this section, we first briefly explain the financial market data used in this survey. Second, we highlight some key points relevant for the construction of news. Third, we detail our two-step modelling approach. CEEC-3 currencies tend to appreciate against the euro and the US dollar. 6 We observe a declining volatility for the Czech Republic and (at least for the exchange rate versus the euro) for
Poland, whereas volatility is increasing in Hungary. However, note the difference in average volatility: over the first period, it is the lowest for both currencies in Hungary, while over the second period it is lowest in the Czech Republic. Generally, the exchange rates versus the euro seem less volatile than the ones versus the US dollar. This could be linked to the different exchange rate regimes, which are geared toward the euro. 7
We also examine the data for correlation shifts in money and stock markets. For this purpose we estimate multivariate GARCH models and obtain dynamic conditional correlations (Engle, 2002 Our modelling approach consists of two steps. In a first step, we model the data generating process using a control model comprising only financial market variables. As the financial market series feature excess kurtosis and preliminary OLS regressions reveal ARCH effects, we employ GARCH models, which are sufficient to remove the ARCH components in the residuals (Engle, 1982) . Econometrically, we start with a general GARCH(1,1) specification (Bollerslev, 1986) :
where α 0 , α 1 , β 1 , μ, γ, δ, ζ, ι, λ, and ν are parameters or vectors of parameters and ε t |Γ t-1 = t(v); with Γ t-1 capturing all information up to t-1, and t(v) a t-distribution with v degrees of freedom.
Equation (1) is an autoregressive-distributed lag model with six lags. The vector of control variables consists of daily returns on the respective asset's counterpart in the CEEC-3 as well as in the euro area and the US, the particular country's money and stock returns, and foreign exchange rate movements against the dollar and the euro. Contemporaneous financial control variables are omitted to avoid simultaneity problems. To incorporate the impact of extraordinary events, we include impulse dummies (ID) for 9/11 and the first trading day after the Copenhagen Summit. Student-t distributed errors (Bollerslev, 1987) are assumed; these provide a better approximation to residuals that are not normally distributed.
We estimate baseline specifications without target rate changes and macroeconomic news.
In a consistent general-to-specific testing-down approach, we exclude all insignificant variables at the 1% significance level to obtain parsimonious financial control models. As the financial market control variables are almost uncorrelated with the news variables, this approach simplifies the model without generating biased estimates. Tables A.5 to A.8 in the Appendix reveal that (weak) efficiency is violated in all financial markets, except for the Czech money market, as past values of the dependent variables and/or other financial control variables help predict today's values of the dependent variable. In the interest of brevity, we do not describe the financial control variables in detail but at least one result is noteworthy: the impact of past Euro Stoxx returns is always negative in all stock markets, whereas the impact of past S&P 500 returns is consistently positive. This is indicative of portfolio diversification between euro area and CEEC-3 markets, as well as positive spill-over effects from US markets.
In a second step, we add our variables of interest. German, European, and US macroeconomic news (19 variables) enter the equations on the day they occur and on the next day. In addition, target rate changes by the respective local central bank, 10 ECB, and the Fed (i.e., three additional indicators for interest rate setting) are also included. It turns out that markets do not always react on the same day news is published; often, significant movement occurs the next day. We statistically test whether the sum of the news coefficients is significantly different from zero at the 1% significance level over two trading days. By testing over a two-day window, we concentrate on economically relevant cases that exert a lasting effect on financial markets and also account for timing issues that cannot be fully resolved through the coding of the variables.
The combination of a 1% significance level and a two-day window results in a much tougher test than is normally applied in the literature analysing news effects.
IV. Impact of News on Returns
In the following tables, we present the significant variables for each of the financial markets using the approach explained in the previous section. To economise on space, we show only a summary of our results. 11 10 Czech National Bank (CNB), Hungarian National Bank (MNB), and National Bank of Poland (NBP). 11 All omitted information is available upon request. Notes: The coefficients represent the cumulative effect over two business days and are jointly significant at the 1% level.
Impact on Money Markets
In the post-Copenhagen subsample, Czech stock market returns are lowered by EU Business Climate Index news and German retail sales news. This evidence of portfolio diversification is in line with Hanousek et al. (2008) , who find negative returns after positive EU news. The Budapest stock exchange reacts negatively to German retails sales news in the first subsample. In contrast, the same category of US news raises returns of the BUX. The WIG 20 is only affected by German industrial production news, which causes higher returns in the second subsample.
Impact on Foreign Exchange Rates against the Euro 13 Table 3 provides an overview of the news variables that exert a significant impact over the two-day window on the exchange rates of the Czech koruna, the Hungarian forint, and the Polish zloty against the euro. US indicators no longer matter after the Copenhagen Summit, whereas European and German news remain significant. The koruna and the zloty react less sensitively to foreign news than does the forint. Both currencies only react to EU or US news before the Copenhagen Summit: an unexpected increase in German unemployment leads to an appreciation of the koruna against the euro and positive US retail sales news causes a depreciation of the zloty. 14 The Hungarian forint depreciates in the first subsample after news of a surprising increase in the US Consumer Price Index. A better than expected German trade balance strengthens the euro, as does German retail sales news. In general, the forint reacts to the same number of shocks in both subsamples, as EU consumer confidence news strengthens this currency after the Copenhagen Summit. Impact on Foreign Exchange Rates with the US Dollar Table 4 provides an overview of the news variables that exert a significant impact across two days on the exchange rates of the Czech koruna, the Hungarian forint, and the Polish zloty against the US dollar. Notes: The coefficients represent the cumulative effect over two business days and are jointly significant at the 1% level.
13 Note that exchange rates are in price notation. 14 Note that 'positive' unemployment news implies higher than expected unemployment.
The exchange rates against the dollar are only moved by US news. However, US indicators exert no significant impact after 2002. US target rate hikes strengthen the dollar against the koruna and the forint. This same pattern is also seen for real macroeconomic news from the US, as ISM Index news appreciates the dollar against the forint.
Comparing all markets, Hungarian and Polish assets react to fewer macroeconomic shocks after the Copenhagen Summit, whereas Czech assets become more sensitive. Regarding the source of the news, the impact of US shocks in the latter period in basically zero in Hungary and Poland, whereas the impact of euro area news remains roughly the same. In the Czech Republic, the influence of euro area news increases after 2002. These findings support the hypotheses of stronger financial integration with the euro area and diminishing US influence.
V. Conclusions
In this paper, we study the effects of euro area and US macroeconomic news on financial markets in the Czech Republic, Hungary, and Poland from 1999 to 2006. Additionally, we assess target rate changes by the CEEC-3 central banks, the ECB, and the Fed. Using GARCH models, we examine the impact of news on daily changes in three-month interest rates, stock market indices, exchange rates versus the euro, and exchange rates versus the US dollar. We test whether the cumulative impact of news is significant over a two-day trading window to account for timing issues and to ensure economic relevance. Three research questions received particular attention.
(1) Does foreign macroeconomic news have a significant impact on CEEC-3 financial markets between 1999 and 2006? All 12 examined markets are affected by foreign news, mostly by a combination of European and US shocks.
(2) Is the process of European integration accompanied by an increased importance of euro area shocks? After the Copenhagen Summit, US news has a significant impact in only one of the financial markets-the Hungarian money market (see Tables 1-4) . At the same time, the influence of European news slightly increases over this period. Therefore, we have evidence for an increased importance of EU news over time in comparison to US news.
(3) Are there noteworthy differences in the reactions on the Czech, Hungarian, and Polish markets that relate to country-specific characteristics? Czech markets (particularly the stock exchange) have a relatively stronger reaction to macroeconomic shocks after the Copenhagen Summit than they did before the Summit. We interpret this as evidence that the convergence process toward the EU is more advanced in the Czech Republic compared to the other two Source: IMF (CPIS) Note: The annual Coordinated Portfolio Investment Survey (CPIS) by the IMF is intended to 'improve statistics of holdings of portfolio investment assets in the form of equity, long-term debt, and short-term debt' (IMF, 2002) . It comprises data on the origins and destinations of cross-country portfolio investment. 
